Background: Several retrospective studies using informant report have shown that individuals with dementia demonstrate considerable personality change. Two prospective studies, also using informant report, have shown that individuals who develop dementia show some personality changes prior to diagnosis. The current study is the first to assess personality trait change prior to dementia diagnosis using self-report measures from longitudinal data. Method: This study used data from the Swedish OCTO-Twin Study, a longitudinal panel of 702 twins aged 80 and older. Analysis was restricted to 86 individuals who completed the Eysenck Personality Inventory and received a dementia diagnosis during follow-up occasions. Latent growth curve analyses were used to examine trajectories of extraversion and neuroticism preceding dementia diagnosis. Results: Controlling for sex, age, education, depressive symptoms, and the interaction between age and education, growth curve analyses revealed a linear increase in neuroticism and stability in extraversion. Individuals who were eventually diagnosed with dementia showed a significant increase in neuroticism preceding diagnosis of dementia. Discussion: Personality change, specifically an increase in neuroticism, may be an early indicator of dementia. Identification of early indicators of dementia may facilitate development of screening assessments and aid in early care strategies and planning.
Personality trait levels were originally thought to be quite stable across the life span (Costa & McCrae, 1988) . However, more recent research provides evidence for individual change and variation in personality across the life span (Allemand, Zimprich, & Hertzog, 2007; Berg & Johansson, 2014; Mroczek & Spiro, 2003; Small, Hertzog, Hultsch, & Dixon, 2003) . Although the research examining personality in healthy older adults suggests some degree of individual variation in change, several studies indicate a consistent pattern of more substantial personality change in individuals who have been diagnosed with dementia.
The majority of research examining personality changes that are associated with dementia relies mainly on retrospective research based on informant report of current (postdiagnosis) personality and of personality 5 to 10 years prior to dementia onset (temporal range varies between studies). The findings from this research suggest that patients with dementia demonstrate substantial personality change, including increases in neuroticism (Dawson, Welsh-Bohmer, & Siegler, 2000) , decreases in extraversion (Dawson, Welsh-Bohmer, & Siegler, 2000; Rankin et al., 2003; Torrente et al., 2014) and decreases in conscientiousness (Dawson et al., 2000; Torrente et al., 2014) relative to premorbid personality traits. Furthermore, although Lykou and associates (2013) did not examine the timing of personality change, their research found a similar pattern of personality change for individuals with mild cognitive impairment and patients with Alzheimer's disease (AD), suggesting that personality change may occur as early as the mild cognitive impairment disease stage.
A small number of studies (Balsis, Carpenter, & Storandt, 2005; Smith-Gamble et al., 2002) have also examined the timing of informant-reported personality change using a prospective research design to examine within-person change. Findings from these studies suggest that personality may change prior to measureable cognitive decline. Smith-Gamble and associates (2002) used data from the Indianapolis Ibadan Dementia Project, which recruited cognitively healthy participants (N = 3,021) aged 65 years or older. The study investigated personality change and dementia in two culturally and socioeconomically different samples: African American participants living in Indiana, United States (n = 937), and Yoruba participants living in Ibadan, Nigeria (n = 2,084). Trained medical clinicians assessed participants for dementia using the Clinical Dementia Rating (CDR) scale (Morris, 1993) at two occasions. A family member informant completed an assessment evaluating personality change, based on six questions from the Cambridge Examination for Mental Disorders of the Elderly (CAMDEX; Roth et al., 1986) , such as "Have you noticed any change in his/her personality?" Personality change was operationalized as an affirmative answer to any item, whereas no personality change was operationalized as a negative response to every item. Only participants who did not receive a dementia diagnosis at the first testing occasion were included in analyses. Although there were some differences in baseline measurements between the two population-based samples, analyses revealed that, for both samples, individuals with informant-rated personality change at baseline were approximately two times more likely to be diagnosed with dementia at the follow-up occasion 2 years later suggesting that informant-rated personality change is a significant predictor of dementia.
Similarly to Smith-Gamble and associates, Balsis and colleagues (2005) recruited cognitively healthy individuals (N = 108) between 1979 and 2001 to examine the timing of personality change in people with neurological deterioration. Participants were assessed annually for presence and severity of dementia using the CDR scale (Morris, 1993) . Participants who received a clinical diagnosis of dementia during follow-up assessment were defined as receiving a score of 0.5 or greater out of 3 on the CDR scale and included participants with very mild symptoms (n = 68). Several participants who were not diagnosed while alive received a neuropathological diagnosis of AD at autopsy (n = 14). The remaining participants did not receive a clinical or neuropathological dementia diagnosis at death (n = 26). At each annual assessment, the family informant of each participant completed eight items from the Blessed Dementia Scale (Blessed, Tomlinson, & Roth, 1968) to measure specific personality change. Informant reports regarding the individuals who received a clinical diagnosis indicated substantial personality changes prior to dementia diagnosis, including increased rigidity, growing apathy, increased egocentricity, and impaired emotional control. Informant reports also indicated similar personality changes in the individuals who received a neuropathological dementia diagnosis at death. The individuals who did not receive a dementia diagnosis, in contrast, were seen as having relatively little change in personality. Balsis and colleagues (2005) showed, therefore, that observable personality changes may occur prior to measurable cognitive loss, in particular because the dementia group was defined as any individual who showed even very mild symptoms on the CDR scale.
To summarize, the majority of research examining personality change and dementia has been retrospective, using informant report post diagnosis. Two prospective studies measuring personality change prior to dementia also used informant report. Although informant report is reliable (Busch, Balsis, Morey, & Oltmanns, 2015) and also ideal for retrospective assessment of personality for people with dementia, prospectively measured self-report of personality prior to dementia diagnosis would enhance the literature in this area. Furthermore, the measures of personality change in the prospective studies did not distinguish trait change; using a self-report personality trait assessment such as the Eysenck Personality Inventory (EPI; Eysenck & Eysenck, 1964) or the NEO Personality Inventory (NEO PI-R; Costa & McCrae, 1992) may provide more comprehensive information regarding specific personality trait change preceding dementia diagnosis.
The research by Balsis and associates and Smith-Gamble and associates was innovative in providing novel information regarding the timing of personality change in individuals who are eventually diagnosed with dementia. However, a limitation of both studies is use of analyses that compare only whether individuals who were diagnosed with dementia were more likely to have shown personality change at a previous occasion. A review of the literature examining personality change in normal aging suggests that examining trajectories of personality traits using latent growth curve modeling may be the most effective statistical approach for investigation of within-person personality trait change (Berg & Johansson, 2014; Mroczek & Spiro, 2003; Small et al., 2003) . Examination of trajectories of personality traits prior to diagnosis in a similar approach to the research examining personality in normal aging may provide valuable information for clinicians and family members of individuals with a possible dementia outcome because identification of a consistent pattern of personality trait change in individuals who are eventually diagnosed with dementia may facilitate early dementia care strategies and planning. To our knowledge, no research has examined trajectories of personality change preceding dementia diagnosis using trait-based self-report measures of personality. Therefore, the current research includes investigation of the following research question: "Does a consistent pattern of personality trait change precede dementia diagnosis?"
The current research builds on the previous prospective research (Balsis et al., 2005; Smith-Gamble et al., 2002) , introducing new analytic techniques and measurement of personality. The analytic strategy used in previous research to examine personality change in normal aging (Berg & Johansson, 2014; Mroczek & Spiro, 2003; Small et al., 2003) informs the data analytic approach applied in the current empirical investigation of personality change preceding dementia diagnosis. The prospective and retrospective research examining the association between personality change and dementia (Balsis et al., 2005; Dawson & Welsh, 1994; Dawson et al., 2000; Lykou et al., 2013; Rankin et al., 2003; Smith-Gamble et al., 2002; Torrente et al., 2014) , as well as research examining the neurological basis of personality (Bjørnebekk et al., 2013; Jackson, Balota, & Head, 2011; Knutson, Momenan, Rawlings, Fong, & Hommer, 2001; Wright, Feczko, Dickerson, & Williams, 2007; Xu & Potenza, 2012) , informs the rudimentary theoretical explanation for why personality may change prior to diagnosis. Specifically, dementia neuropathology develops for years prior to dementia diagnosis, which requires identification of substantial cognitive decline. Because personality is a result of neurology, dementia neuropathology also impacts personality, and therefore a change in personality may occur preceding diagnosis. Previous research also informs the hypotheses for the current research: (i) that an increase in neuroticism precedes dementia and (ii) that a decrease in extraversion precedes dementia. Latent growth curve analyses were run to examine change in personality trajectories preceding diagnosis of dementia. Additionally, in order to provide further context for the significance of changes occurring in individuals diagnosed with dementia, secondary analyses examined trajectories of personality traits in older adults who were not diagnosed with dementia.
Method

Sample
Data from the longitudinal study Origins of Variance in the Old-Old (OCTO-Twin study) (McClearn et al., 1997) were used. The OCTO-Twin study consists of 351 dizygotic and monozygotic twin pairs (702 individuals) aged 80 years and older. Originally, 737 twin pairs meeting study criteria were identified; response rate, besides individuals who did not respond due to death, was 65%. Baseline interviews began in 1991, with measurement occurring every 2 years thereafter for four additional occasions. Personality was measured at the first four occasions.
The OCTO-Twin study included a clinical conference in which a multidisciplinary team diagnosed individuals with dementia according to the criteria of the DSM-III-R (American Psychiatric Association, 1987) based on a review of medical records, in-person testing protocols, and an informant interview regarding memory and cognitive problems (Pedersen, Gatz, Berg, & Johansson, 2004) . Only individuals who were cognitively healthy at baseline, were diagnosed with dementia at a follow-up occasion, and completed and returned personality assessments (n = 86) were included in the analyses investigating personality change prior to dementia diagnosis. Due to individuals only completing self-report assessments when they were cognitively healthy, the subsample of individuals with personality data at the fourth occasion is very limited; therefore, analyses only include data from the first three waves of measurement. Our secondary analyses examined trajectories of personality in individuals who were never diagnosed with dementia and completed and returned personality assessments (n = 367). For consistency, these analyses also only include data from the first three waves of measurement.
Procedure
Licensed nurses interviewed participants in their homes biennially. Testing sessions lasted approximately 3.5 hours. Participants were asked to complete and mail the personality inventories after the testing sessions.
Measures
Outcome Variable: Personality The EPI (Eysenck & Eysenck, 1964) measures extraversion and neuroticism. Individual variation exists in each personality dimension. High extraversion is characterized by positive affect, optimism, and sociability, whereas low extraversion is characterized by introspection and shyness (Eysenck & Eysenck, 1964) . High neuroticism is characterized by emotional instability and anxiety, whereas low neuroticism is characterized by emotional stability and calmness (Eysenck & Eysenck, 1964) .
The OCTO-Twin study uses a shortened, 19-item, version of the EPI (Floderus-Myrhed, Pedersen, & Rasmuson, 1980) , which has been used in several Nordic twin studies (Rose, Koskenvuo, Kaprio, Sarna, & Langinvainio, 1988) . Good reliabilities have been reported for the shortened EPI (Read, Vogler, Pedersen, & Johansson, 2006) . Furthermore, reliability estimates for the entire sample and the subsample of individuals included in the current analyses are similar for both extraversion (Cronbach's α: entire sample = .62; subsample= .63) and neuroticism (Cronbach's α: entire sample = .74; subsample= .75).
The extraversion scale includes nine items with questions such as "Do you like a lot of activity around you?" and "Do you like to joke and tell funny stories to your friends?" The neuroticism scale includes 10 items with questions such as "Are you often anxious and feel that you want something but you don't know what?" and "Are you extra sensitive in certain situations?" Consistent with previous research, one item from the neuroticism scale regarding sleep was excluded from the analysis because sleep may be unduly affected by age changes irrelevant to personality. Response alternatives are dichotomous (yes = 1; no = 0) and negatively worded items are reverse-coded prior to scoring. Scores on each scale can range from 0 to 9, with higher scores indicating a higher degree of that personality trait.
Covariates: Education
Education is measured in years. In Sweden, in the early 1900s, 6 years of education was mandatory, and individuals commonly stopped school after 6 years.
Depressive Symptoms
Depressive symptoms measured at the first occasion were included as a covariate in the current analyses. Assessment at baseline was used to minimize missingness due to attrition; within our subsample, many participants did not complete the assessment of depressive symptoms at the third occasion (n = 30). Controlling for depression is important because individuals with dementia may have higher levels of depressive symptoms (Devanand et al., 1996; Nussbaum, 1997) , and neuroticism has also been associated with depressive symptoms (Kendler, Neale, Kessler, Heath, & Eaves, 1993) .
Depressive symptoms are measured using the selfreport Center for Epidemiologic Studies Depressive Scale (CES-D; Radloff, 1977) , which was translated to Swedish. The scale includes 20 items rated on a 4-point scale ranging from 0 (rarely or none of the time) to 3 (most or all of the time). Participants are asked about the frequency of experiences during the past week. Four items are reverse coded prior to summing scores. Total scores range from 0 to 60, with higher scores indicating more depressive symptoms. Good reliabilities have been reported for the OCTO-Twin data set (Cronbach's α = .87-.90; Haynie et al., 2001 ).
Data Analysis
The focus of our main analyses was investigation of trajectories of personality in individuals eventually diagnosed with dementia. Individual trajectories of change for extraversion and neuroticism were estimated using latent growth curve models in Mplus version 7.1 (Muthén & Muthén, 2013) . In order to examine the preclinical onset of cognitive decline, we aligned individuals at the occasion of dementia diagnosis and examined the trajectories of personality traits preceding diagnosis. Therefore, time was specified as "time-to-dementia," with the occasion in which individuals were diagnosed with dementia specified as Time 0 (i.e., the intercept).
Sex was included as a dichotomous variable, with male as the reference group. Age and education were centered at the sample mean (age = 83 years; education = 7 years). Depressive symptoms were centered at zero. Because the analysis is of a maximum of three waves of data per person, we focused on linear trajectories. An α level of .05 was used for all statistical tests.
Secondary analyses investigated individual trajectories of change in personality for individuals never diagnosed with dementia. Because these individuals do not have a dementia diagnosis, time was specified as "time-in-study," where the intercept was specified at study entry (i.e., Wave 1). The same sets of covariates that were used in the "timeto-dementia" models were also included in these models.
Results
For the present analyses, the OCTO-Twin sample included a majority of female participants who were 83 years old on average at the first assessment and had an average of 7 years of education. Demographic information is presented in Table 1 .
Univariate Latent Growth Curve Modeling
We fitted univariate growth curve models for personality traits extraversion and neuroticism with and without covariates. The parameter estimates and standard errors for the linear models of personality traits preceding dementia diagnosis are presented in Table 2 . Results are reported for the model with sex, age, education, depressive symptoms at the first occasion, and the interaction between age and education as covariates of the intercept (centered at time of diagnosis). All covariates were initially included in the model as covariates of the intercept and slope, but were trimmed for follow-up analyses due to the small sample size. This process eliminated the interaction between age and education as well as depressive symptoms to facilitate model interpretation, resulting in inclusion of only sex, age, and education as covariates of the slope. It is important to keep in mind that although the main analyses are based on time-to-dementia, Table 1 reports the mean level of extraversion and neuroticism at each wave. Although the mean level of neuroticism appears to be decreasing over time for the subsample of individuals diagnosed with dementia, this is likely due to individuals closer to diagnosis at study entry already being on an increasing trajectory of neuroticism. Indeed, analyses revealed that individuals higher in neuroticism at Wave 1 are diagnosed at earlier occasions, so their higher values are no longer reflected in the later wave means. There was no association between baseline extraversion and time of diagnosis. For extraversion (Table 2) , neither the unconditional nor the conditional models produced significant mean or variance estimates for linear slopes, indicating that extraversion does not appear to change prior to diagnosis. For neuroticism (Table 2) , both the unconditional and conditional models revealed significant mean linear slope estimates (p < .05). The results suggest that at the point of diagnosis, the expected average neuroticism score for an 83-year-old man with 7 years of education was 2.0 and it had been increasing by a quarter of a point per year between study entry and diagnosis. It is relevant to note that the slope variance for neuroticism was nonsignificant, suggesting relative consistency of neuroticism increases across individuals.
The covariates for all time-to-dementia models were nonsignificant, except in the linear trajectory model for neuroticism, where depressive symptoms were a significant predictor of the neuroticism intercept. These results suggest that, on average, individuals who endorse more depressive symptoms (at the first occasion) endorse higher levels of neuroticism (at the time of diagnosis) than individuals with lower levels of depressive symptoms (at the first occasion).
Results from the secondary analyses revealed that individuals who have never been diagnosed with dementia did not change over time in either extraversion or neuroticism. Though the unconditional model showed a significant linear decline in extraversion, this effect was no longer significant after adjusting for the set of covariates in the conditional model (Table 3) . 
Discussion
The primary aim of the current study was to examine whether change in personality traits precede dementia diagnosis. Using latent growth curve modeling, we identified a consistent longitudinal pattern of personality change prior to diagnosis of dementia according to the DSM-III-R (American Psychiatric Association, 1987). Supporting our first hypothesis, the analyses indicate that individuals from the OCTO-Twin data set show a significant increase in self-report measures of neuroticism preceding dementia diagnosis. These findings are particularly noteworthy in the context of our secondary analyses, which examined personality traits over time in individuals who were not diagnosed with dementia. The results revealed personality stability for these individuals, suggesting that trajectories of personality are markedly different for a general sample of individuals compared with a subgroup of individuals who were cognitively healthy at baseline and received a dementia diagnosis at a later testing occasion. Our results do not support our second hypothesis that extraversion decreases preceding dementia diagnosis. This hypothesis was based on retrospective research that found decreases in extraversion in individuals who currently have dementia (Dawson et al., 2003; Rankin, Kramer, Mychack, & Miller, 2003; Torrente et al., 2014) . This lack of agreement with previous research could be due to a variety of reasons, most notably due to the timing of personality measurement in previous research. For example, the brain regions responsible for extraversion may not be implicated until the later stages of dementia. Because our focus is change in personality traits prior to dementia diagnosis, changes in extraversion may not yet be measurable. Beyond neurology, behaviors or beliefs about oneself that are associated with extraversion may be less specific to the changes experienced by individuals who are in the process of dementia progression than behaviors and beliefs associated with neuroticism. Namely, the items on the extraversion scale may be less sensitive to the types of changes experienced by individuals who are later diagnosed with dementia than the items on the neuroticism scale.
A further possibility for not finding a decrease in extraversion could be due to the consistent use of informant report personality assessment in the previous research; caregivers of people with dementia have higher rates of depression and anxiety compared with the general population (Nicholas et al., 2009) , which may lead to caregivers providing more pessimistic recollections than informants who are not caregivers. As such, the caregiver situation may contribute to variability between informant report versus self-report; namely, informant caregivers may either perceive their loved ones to be more introverted than the individuals perceive themselves to be, or perceive their loved ones to have been more extraverted prior to diagnosis.
In the case of individuals who are eventually diagnosed with dementia, a concern arises regarding accuracy of self-report in the earliest stages of dementia. To our knowledge, no research has specifically examined self-awareness of personality preceding dementia diagnosis; however, Rankin, Baldwin, Pace-Savitsky, Kramer, and Miller (2005) investigated self-awareness of personality in individuals currently diagnosed with dementia, examining individuals with frontotemporal dementia (n = 12), individuals with AD (n = 10), and older adults controls (n = 11). Their findings indicated significant differences in self-awareness between the groups with different types of dementia. Individuals with frontotemporal dementia showed the greatest error in self-assessment of personality, whereas individuals with AD showed mostly accurate self-awareness in all personality dimensions. However, Rankin and associates showed that the postmorbid self-report assessment from both groups of individuals with dementia more closely matched their premorbid rather than current personality (which showed postmorbid changes), suggesting that these individuals may be unable to update their self-image after measureable cognitive decline. These findings suggest that if the individuals in the current study were already impacted by the disease, the analyses would have likely revealed no change in personality, inconsistent with the current findings. Baseline depressive symptoms, assessed by the CES-D (Radloff, 1977) , were the only significant predictor of neuroticism, and only of level, not rate of change. Depressive symptoms were included based on previous reports of an association between dementia and depressive symptoms (Butters et al., 2008; Byers & Yaffe, 2011; Halperin & Korczyn, 2007; Korczyn & Halperin, 2009; Richard et al., 2013; van den Kommer et al., 2013) and previous conceptualizations and research examining the connection between neuroticism and depressive symptoms or major depression (McCrae & Costa, 1990; Eysenck, 1990; Eysenck & Eysenck, 1987; Kendler et al., 1993) .
Our findings are consistent with expectations based on neurological research that finds an association between heightened levels of neuroticism and diminished brain volume (Bjørnebekk et al., 2013; Jackson et al., 2011; Knutson et al., 2001; Wright et al., 2007; Xu & Potenza, 2012) . However, this prior brain volume research mainly examines between-person differences, so could not clearly identify whether neuroticism has a moderating effect on age-related decline, or whether changes in brain structure result in personality changes. Indeed, Jackson and associates (2011) found that neuroticism was associated with greater increases in intracranial fluid, suggesting that individuals who were originally more neurotic tended to experience more brain degeneration since maximum lifetime brain volume. Although this provides a glimpse into within-person differences, the findings of Jackson and associates (2011) are inconsistent with similar research by Knutson and associates (2001) , who reported that levels of neuroticism were not associated with greater decreases in brain-ratio volume. However, this could be due to the relatively homogeneous sample recruited by Knutson and associates, which included individuals with relatively low scores on the neuroticism scale.
Dementia has been distinguished by concentration of brain lesions (Debette & Markus, 2010) , diminished neuroreactivity (Rombouts et al., 2009) , or decreased brain volume in gray and white matter (Jagust et al., 2008) . The neurological characteristics of dementia, in combination with the neurological characteristics of high levels of neuroticism, provide a theoretical background for why personality change, specifically an increase in neuroticism, may be associated with neurodegeneration. Our understanding of personality change, neurology, and dementia would benefit from future research that extends Jackson and associates (2011) by directly measuring personality and brain volume at repeated occasions. Specifically, an investigation may include longitudinal examination of levels of neuroticism and intracranial fluid in an older adult population, paying particular attention to the individuals who eventually convert to dementia. Although our findings hint at this notion, such an investigation may allow researchers to empirically identify whether there is a negative relationship between trajectories of neuroticism and trajectories of brain volume; specifically, whether increases in neuroticism consistently align with decreases in brain volume.
Going beyond the research presented to establish a rationale for why personality change may occur prior to dementia diagnosis, Paul Baltes' (1987) theoretical view of life-span development and aging may provide further support for an explanation of personality change preceding measureable cognitive decline. He proposed that all human development involves both gains and losses, with more losses, and consequently more resources invested and required to minimize losses, occurring in later life. This theory of developmental regulation, called selective optimization with compensation (SOC), is important for successful aging and development and can be automatic or planned; specifically, older adults select by restricting domains and goals, compensate for increasing deficiencies, and optimize by successfully implementing selection and compensation.
Applying the SOC theory to personality change preceding dementia diagnosis could potentially account for measurable personality changes in the early stages of disease onset. For instance, older adults may start to experience cognitive changes in daily life and recognize that changes in cognition may be indicative of impending cognitive decline. Consequently, these individuals may start to engage in an intentional process of compensating for increasing cognitive deficiencies; however, they may not think to deliberately compensate for personality changes. For example, these individuals may start keeping more detailed reminders of scheduled appointments, engaging in habitual routines such as keeping medication in a daily pill container or ensuring that car keys are always put in the same place when returning home, or even practicing the questions that are expected to be asked during administration of the Mini-Mental State Examination (MMSE). In terms of the informant interview (which was included in the procedure for identifying dementia diagnosis), if an individual had noticed cognitive changes and started adhering to the concepts of SOC, a family informant may not yet have noticed their loved ones' cognitive losses. Likewise, as suggested, an individual in the very early stages of dementia may be able to optimize their performance on the MMSE by preparing to be mentally alert or rehearsing prior to an interview. Accordingly, probable or definite dementia may not be identified until more advanced progression of the disease, whereas self-reported personality may be a more revealing indication of dementia progression.
As far as we know, our research is the first to longitudinally examine preclinical personality change, using selfreport measures of personality, in individuals eventually diagnosed with dementia. However, there are some limitations. Our research only included analysis of two traits, extraversion and neuroticism. A more fine-grained measure of personality that captures more detail and is more sensitive to variation, such as the NEO-PI, may broaden the understanding of personality change as an indicator of dementia; perhaps other personality traits also change preceding dementia diagnosis.
The OCTO-Twin data set consists of individuals who were 80 years or older at baseline, leading to considerable missing data, though death accounts for approximately 90% of the attrition. Furthermore, OCTO-Twin is unique because individuals with dementia diagnosis at the first occasion were included in the sample. Personality data were not collected for these individuals; however, because we were only interested in personality change prediagnosis, the data would not have been included in the current analyses. Although the sample size used in the current research is considerably diminished compared with the total individuals in the original data set, the sample is larger than the majority of the previous research examining personality change in individuals with dementia. Future research examining longitudinal data with a more comprehensive self-report measure of personality at more occasions would advance the understanding of personality change preceding dementia diagnosis.
Our study contributes novel empirical findings that provide further understanding of the trajectories of change in personality and emphasize the importance of including repeated measures of personality in longitudinal research. The current analyses suggest that personality change, specifically an increase in neuroticism, may be an early indicator of dementia. Identification of the early signs of dementia can aid in early treatment strategies and planning of dementia care services and facilitate development of screening assessments. Most importantly, although there is not yet a cure for dementia, there is mounting evidence suggesting that progression to dementia may be slowed by adherence to a healthy lifestyle. Therefore, the sooner that dementia can be identified, the sooner individuals can be educated and hopefully motivated to commit to a healthier lifestyle.
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